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Beta- lactam cpdsT are produced by hydrolysing cpd. (dl substance) of 
formula (I) selectively by means of microorganisms or enzyme to derive 
optically active cpd. of formula (I) where Rl is H. (Rl is acyl; R2 is 
(substd.) alkyl, alkenyl, alkinyl, aryl , alkyl thio, alkylsulphonyl , 
arylthio or arylsulphonyl or acyloxy; R3 is H or protective gp. for N 
atom) . 

Optically active 3 - (1 -hydroxyethyl) -2 -azetidinone deriv. can be obtd. 
from optically inactive 3 - (1 -acyloxyethyl) -2 -azetidinone derivs. (dl 
substance) by means of microorganisms or enzyme. The prods, are important 
intermediates for prepn. of carbapennem and pennem deriv. having 
antibacterial activity. 

As microorganism may be various bacteria, yeast and fungi. Bacteria 
yeast and fungi. Bacteria include Arthrobacter simplex SANK 73560 (IAM 
1660), Bacillus subtillis SANK 76759 (IAM 1069), Chrombacterium violaceum 
SANK 72783 (ATCC 31532), Flavobacterium capsulatum SANK 70979 (IFO 12533), 
and Flavobacterium meningosepticum SANK 70779 (IFO 12535) . Yeast includes 
Aureobacidium pullurans SANK 10877 (ATCC 15232), Candida albicans SANK 
50169 (IFO 0683), Pichia farinosa SANK 58062 (LAM 4303), Pichia terricola 
SANK 51684 (FERM 8001), Rhodotorula minuta SANK 50871 (IFO 0932), and 
Saccharomyces cerevisiae SANK 50161 (IAM 4512) . fungi includes Aspergillus 
niger SANK 13658 (ATCC 9142) Gliocladium roseum SANK 10560 (FERM 8259), 
and Humicola asteroidea SANK 14981 (FERM 8260) . 

Enzyme may be microorganism origin or animal or plant cell origins, 



../dwclient?dvvcommand=DWEBPRINT%2035l-13506724,351-13466525351-133 



©Int. a. 



C 12 
//(C 12 
C 12 
(C 12 
C 12 



41/00 
41/00 

i:01) 
41/00 

1:645) 



© a * m & n ft (j p) © # ffi m £ &a 
© £: M 4# f* & $K C a) PS61 - 280295 

/frtSSS-t ©£ffl PSfD61^( 1986) 12^105 

7823- 4 B 

m&m* i (±22^) 



©ft m PS60— 121479 
@iH m 5360(1985)6^ 6 a 

wsattso i lEiOTr i t g 2 m&ft =#&&£ttfo 

JKftfBAJ I IEI2W 1 T g 2 #58-t =#&5££ttF*3 

3BK«RftJI IKIOT 1 T g 2 #58^ =#&5$£itF>3 

3KKffcftJIIEJ2W 1 Tg 2 #58^- =#^#ttrt 
KRSB+ffelZ: B *« 3 T g 1 6 



©IS 


BJ 


* 






5& 




©& 


BJ 




« 










BJ 


* 










©H 


BJ 


* 


s 








©Hi 


P 


A 




* « * 




a 


©ft 


3 


A 




i± am 


a 





0^ «3 * 

i& n <o 45 #s 

4# hf n * © IS ES 
- jfc5£ 



OR 1 




T As *T ~ As 2£ -» T A' * - ^ & , T »J — -A/ $ , T 

As * A* 1- * & ^ T ^ * > ^ ^ * s ^ 36 » T»j — 

^ ^ * & , %lo*t 9 - * 
fc«TfA*#+«/3i%, R 5 7k £ 1R * * to « a 
$ii^©4£S£*^1"o 3 * *r -r * ffc-frifc (a* 



OH 




(21 



C s£ * % R 2 ^ X O' a 5 It fll L fc * O t R X & 
i:^^^t-r^A-7 * * a {1: ^ % O JS1 i£ o 
*%«»t*^^ft^^t 3 - ( 1 — T *s a* *t 

— t K o * V x a> ) — 2 — T-tf^-^y^K^ 
#lift&f£&*3r-f* * » '* ^ * ^ ^ -< ^ ^ 

}t ^ & f £ 3 - ( 1 - fc K ° + -7 l f ) - 

2 - T *r *• * y ;/»a**OM«fcfcWL-Ctf:tt* 
ft a* ffl * -c «> a • * 36 W * , 

6 -d/ — 3 — ( 1 - 7'y^^*y*f^)-2-" 

T»*tt*caijic#»Ltt*»ttft 3 - ( i - t 



K a # ~y x f- A, ) — 2 — ~T f- •/ J y (2) ^ 

-IK* 



OR 1 




(I) 



t X. H * $ ^ * T -fe A* % 7^ a t" * - A- , 7* 

f ') ^ U Ox^^/>fA'g£-e£>c>T:J^TK:^ 
-fR— *L<IX* fx i ~ 3 {0 *r L T 

4 J: ^ «, f OS^Sfii a,^^ ( > f x 

% r o € a, fx £ ) r a. a * y ( / h * y . x 
h * v fx S ) , - p * y ( tfi 5* . A * ft £ ) , 
- h o % -C & 0 . R 2 IX , K«2S1f^ttU^ 
T^*/uiCfctitf>fA', x a* % 7 a f 
A> , UdtT'f ^«UJbOTWTK^tPI- 
4>L<IX£fx*tt&&*t - 3fB9^LT4>J:^o 
-t O tt & £ ix , T^+^iCtti^/f^, 

X f ^, 7" O t* A' , 7 f- A* % O / O t> , ^ 

i (it t - rt^^i'tft ) . co 2 r 4 m 



?fB3Bg 61-280295 (2) 

* R 4 IX . * # /8 ^ * 7**^« ( fci jLtf > f 
/u, x a^ 7* » fc* A* , 7' ^ ^ , y 7* a fc* a^ 

U<lt t-^f^fxi't^So ) o tt ft * * 
X A , / D t' > , > h * '> % j- *f* A? / A* 

* 7 h % - ho* VTy, T -fc h T < K . & * 
***L< IX ) . t U < It tt 
& £ % *r L T 4> J: v.^ y a, 3S ( O » & g IX 

> K * "7 , ^^A-^A-^rh, > f A- . X^-A. 

7" b k' A* „ - h o , y T 7 , T -fe h T £ K % $ 
3R , i#U(tt*»ftf-C*5o ) fx £ -C t> 

^ l (mrJR/ii't^io ) > -oosr 5 £ ( 5£ 4> 
R 5 IX m T^^^i ( f:U«>f x a . 
7* a f A fx £-££>* <, ), tt&gSfc^L-C** 
l»7X S ^i ( ft K & fc r 4 ^ 

li^r^to ), i L (litt^S^^lt J: 
v^^-^A-asC-toftftlStt* i£ fc R 4 t>* 

L, X i> -tl*'<>'v>A'g£(0«&££|a] 



iSl^^to )fx£T!&*o )> -8R 4 (^ + , 
R 4 ltgtri£L^4>o^fB3^|^^^-f 0 ) , -conrV 
( 5$ * , r 6 j: CX r 7 ix , iq — 4> u < ix & fx * tK 
£ ^ , Ta,*a<2S( /c x A, , 

7* a fcf a. „ 7* a % % L < IX t - 7 + A* ft £ ) * 
y ? a ~s * y % * ^ < *t «< * * a, ft f "C 
-OR 8 R 8 li, TlCSRlI^. Ta,^a,^( 

fct^tf^^A,. x^/u, ILOlT'otfA'A: 

4*) H<ttT'/*«(fcUtfTtf ^, 7- 

) fx £ -e 6 6 ) , % u < « -cor ? m ( * * , 

R 9 H > ^ a, % x ^- >u „ % U < IX 7 x s >u fx f "C 

<it7'7 b -A'-e^o-ci^TK:^-MSi — % l <^ 
1 - 3 iS^lt U^o -tOtt 
^2£lt, T**^« (/;Utf >f ^, x ^ % 
T'ot'A. 7?-*^ <i V 7 a k' A, % ^ U < IX t 
- 7" * a fx £ ) , -C0 2 R 4 3g ( * * R 4 ^ utr £ U fc 
tO^f^^gf), -OOSR 5 3S ( 5£ 4» R 5 IX , 



r 4 ix, HtriBUfc%oiira«^^^-r 0 ) x -or 8 
s(^:^R 8 tx, BUi£Lfc4»^^^«^^^-r 0 ) 

% U OXta&g£**rLT% J: \. * 7 x^yugg 

ott^gsix. ^K:iS-;f:R 4 *>tt^3I^^UT:% 
J:\.-7x = A,»ottft*tra«»*:^^) fx <Sf 

( Itf if - U(lt/^^^^I 
X-^^-C^TW:^Tf5]-^ L <lXSfx^>tt^3t 

^1 -3'O^UT4>J:i^ 0 -tOttft^lXTA-* 
^2t(ttx.tf>f^, x^-A/, 7* o A ^ 7' 

f a* % < y 7 o t' a* , t U < IX t - 7* a. fx £ ) 
-co 2 r 4 2t(^:*R 4 lx. gHiKLf:R 4 hR«^^^ 

+ ) , -oo3R 5 ^ c ^ cf> r 5 ix % m ifi u fc r 5 t m m 

^^r^-to ), -sr 4 & ( ^ r 4 ix „ ^ii£UfwR 4 
iPlSii^to ) -or 8 ^ ( ^ 4> R 8 IX , iB L 
tR 8 tRl^^^fo ). %L<IXtt^^fe^ 
LT Wl»7xx^»( tOttj|«lt, ^fefrCiS 
-<fcR 4 ;^tt3l£**rLT*> J:i^x^A,|Ott 
^^t^^S*r^-f)fi:i:X-^6D. tt^S^r 



-616- 



^tt t X 7 x * ** & ( r ^ -r i*] — *> u 

o ta & & . y^^A-mctztjLrtsr** x 

* a , 7* ° fc' a , U<lt-f V/f t>^li' 
rp**'/, 7* h * X , % U < It t - 7* h * V 
< It ^ 3fc /x £ ) „ ^ h ° . v T y , T -fe ^ a . 

r -t h * , tuot T 

A * a, + * m -3R 9 ( 5£ * R 9 It . / * * * x. + 

t'A, 7* ^ A , * % J ? D t" * > L < It t 

- / f ^ /l i* ) . Tw*A^^^*-/i'|g -30 2 R 9 

( 5£ 4> r 9 it * itti&LfcR 9 hf*}«i£*r^-to ). 

jj^tPI-U < It ft ft 6 tft & £ * 1 ~ 3{0^L 

tu^o -t o « « * *t , TA**A-a;(fcfcjt 

fcf > A % x ^ A^ 7* d t" a , L < It < :/ 7* 
y % x h * % 7- o * y % 7" h * * 4>L< 

frX t _ 7 - y * y fx £ ) . ° * * ( tz t *_ « * 



?f BIBS 61-280295 (3) 

£ , tt £ . * L < »t & £ £ ) • - ° * * T 
/ , 7 t f ^ , T -b h * V , ^ U < »t * « S 

^ ^4: ( t<Olft$(t, ± & L *I ft & £ 

fclTLT *> -t 7 x ^ A^*g£<0fi£&£t(™):6 
i^jpfo ) % ittt7-y^**'/i, -ooor 10 
( £ 4> R 1 0 It . j£#SM~iaflS<0tft&£*;frL 
T%J:^TA*A-&(fci:;tf r i>*-*'* * * ** - 
7" o a , *- a % y f- a * ^ * v * , ^7" 
^ a , 2 *f~ a* + y - a N L < It 7 s * ft £ K 

4 5t . > ^ A , X A . 7* ° fc" A* % 7' ^ . 

-< X A % ^yT'at'^. % L < It t - 7 *^ A 

o tg & & it * &rc&~;ft:R 4 a>ff&&%:*rL*t:4> 
X\.*7**A.»©tt3l3gt|B|*«*jF-ro 

O St & £ it , ^Kil^t^^i^lttfC*! 



r* It , 7k*®**fc**a*lK*0<ai«£Cfc 

h y x <t a* y \) a % h V 7 x ^ a x y a* % t — 
7* a- > ^ a* -v V a* , ^ l < t - 7" h * -y 
7 x ^ a- v »i a- fx if ) , at^^^r^U-C^J: 

C'A, 7*^A, -t^f'A', -k^^A-, 4> U < 

-^T'^-A-rxif-e^ot, J^Tfrc^-fisi— %u< 
a^^tis TA^A-^c/ct^rt:, / *- » . x 

^A, 7* o tt* A* . -f y 7* o t* A- % 7*f"A, 4>L 

< t - 7 t » t£ <t* ) , co 2 R 4 ^ ( t£ ^ R 4 It. 

&L/c%Ohf5]fcf£fc^'t). -OR 1 ^ ( 5ft * R 11 
Kfc&m** TAs + AsHZifrtjLKST*. x 
^a, 7* o k* a- % % L < It 7* f- a- fx 4* ) . 
as^^Ut^ J:^^x^A|i(-tOfiitfift|£it, 
5fefrcJE-:^R 4 ^S^*^%U-C^ J: \.> -< >- * a 

at^S^^UT^ J: \.> 7 x - A ^ ( -toffit^s 
It, ^Kl^-:^R 4 /J*l!St^2S^^U-c4 > J:v.-7x 



^A,&om&&tmi&&**-ro ). 4>u<frt 

a»^^:^L-C% i: \.> ^ y a- ^ (-tO(S&& 

it , $fe ic is a 4 a» © m & * m l t ^ jt ^ -< ^ 
^A,»oiistft*tra*«**-ro ) }, ft » * 

— a > ^ b < it t y a « -c o -r . & T 7* -f 
fq - * U <it^rx^ i - 3f®ott^2S^^U-C 
t J:^, -tofit^^it. 7^*^* ( fctittf, 

/ A, ^ X^A % 7* D t* A % ^ L < H y f ^ ^ 

13t^^lt^ : W:iE'<^R 4 a!) ; a^^^*L'r 4) «t ^ 
7XiA-sott*tttH*iS%r^-fo ). 

( It -C0 2 R 4 & (5£*R 4 lt, m&Vtd<OtftM 

S^r^-fo ) I. R^il^^ltUv^xx 
a £ , (-tOfi^Slt, $tKLiE^^R 4 d*»fa»2g 

^ u T v.* x i> j:^7xs^2sott»itRt 
« -c * -3 -c . P3-u(^^/x5 i - 3iao: 



* as ra ft » t- * ^ -c , R-u(nii/£4i 

4> U Oit»&&*^L-C% J: i — > * o ta^^a. 
m(tzbyLtt.> 9 t L < t* f ^ ° 

r 5 ft * jk * o « g| is x- * **a£-oii£&&fc;fr 

ft E "C 4> * 3 ft £ "C * * . 

-fc^li)i:ltMt^iO^ t, » 3 ft ^ % ix 

ft L . -<//^it ^o-c^TK:^-r|s) 

^ o -t O ft fti^T^ + A ( / f yu, x /u ) „ 
T^***** * * * */)^ 

-t O fi£ & £ « -co 2 R 4 3£ ( 5£ * % R 4 rt m & L * 
<0£ra;tig&^-t) 4> L < H -oosr 5 £ ( «f> , 

fc A* "C * * . 
» # , * 4* M ± t- £ ft* *c t> tc * o W pl WC . & 

c mm ) 

Arthrobflctcr simplex SANK. 73560 ( IAM 1660 ) 
Bacillus subtills SANK 76759 ( IAM 1069 ) 
Ohromobacterlum violaceunj SANK 72783 (ATCC 31532) 
Flavobacterium capsulatum SANK 70979 (IFO 12533) 
Plavobacterium meninjfoaepticum SANK 70779 (IFO 12535) 

c m * 3 

Aureobacidium pullurana SANK 10877 (ATCC 15232 ) 
Candida albicans SANK 50169 ( IFO 0683) 
Pichia farinosa SANK 58062 ( LAM 4303) 
Pichia terricola SANK 51684 (PERM 8001 ) 
Rhodotorula minuta SANK 50871 ( IFO 0932 ) 
Saecharomyces cerevisiae SANK 50161 ( IAM 4512) 

Aspergillus niger SANK 13658 (ATCO 9142) 
Oliocladium roaeum SANK 10560 (FERM 8259 ) 

—618 



ffBROS 61-280295 (4) 

& & \t -sK A m ( * , r 4 « a* & u 4> o t ra g 
s^^to ) L < «t or 8 & ( ^ R a n ^ gtj & 

LtiO^fi^^fo ), T /u * A* a, * 
^ A- £ -30 2 R 9 ( 5t * , R 9 *t iwl L * O t S 
« * w -f ) , I***«Lt i.il»7s = JU^ 
^ * ^ A- g . I L < n T *S * * * *s & -OCOR 10 

( * , r 10 n i£ t /w 4 <o t W « & * 7F *t o ) 
ft t' -C * 0 , * 5 * 7* £ iE ^ . fi&£**i-f*T 

T'&C>-T:*t<0(a&g£^ -00 2 R 4 3£ ( 5£ 4> , 
R 4 it^iEL/c^Oi:ra^^^^-f 0 ) , r a. * 

^ m % % u < \t or 11 ^ ( * * % ri i it fj t /c % 

o^Stlr^to ). MiHLtU^ 

U(« -00 2 R 4 S(^^Rnt^iHUytl%cOi.ffi] 

«ft 4: ^ -f ) , {S^I^^Lt t J:i^7 x^a^ 

ft i' "C 4 6 . 

*«^0^5BFai*»»JC^ttSii?>a^^ft 

Huraicoia asteroidea SANK 1 4981 (FERM 8260 ) 

^(c^-rA/sfe^xo'B^rc^jgij-e^^o 

Ai6-ttK«£%a-»A#ft±*feiF-rff«0 
^ItbWl^l^^^^^liL, 1 - 2 QM«ft (i& 

<0&* RSft^f O^f,^l^^itC20 - 150n? 
%O^^^^^D ( (ft ffl & £ &, UTilS^^rcgl 
7ktJ:<affl-f^fi / iSo^fig|©^o.5 
-io%oags^^fti$-^T^^-f^)u, ra — 

B£«x**o.i%0&tfft&T-7j<;£7j< ioon/frcr§75- 
50 0 n/Hft 7 7 ^ a tC^i L, 120"C % 15 

tb* % (CT20#piiJie5EE3£ig-f£ o ^ip^, i^r 

ra - ^ % -c 3 ar««»u^i8fttt4: 3 summ u , 
28idc-c(siteiSi 5-f*o 1 b«, EiSft^w 



bo »£«»El5»TB*Opim*fflB-0pH 7.8-8.9. 
m « «> * V. * It * # IS "C pH 4. 6 - 5. 7 x- «> * o £ ft 

» * % a * a a . fea*^7k-c2iaitt^ 

% © 7K ft 7k # S K US fS 5 > 0- 5 - 2 B# frl ID & JS 
h ? « ( * * ttfi fc ^ « ) IC^»tt(!ft 

? * *: « , Ai£t |SJ«*cU"C3SK4r8S«nU, W 
— *f*XJni7lc#J»**$T*-**, \. * *> «0 * iff 

« » ft x * * 0 c;:-c»**ai*o^*>o»c % 

*• % Aft«:^tt^>^^S"^. b ft w: * 
gtfj&j53co/c^rc^igic#ia:L 5 6 t © -c & % o 



ftRHBS 61-280205 (5) 



v.> X 






X * 


fx 


< , «£ o 






0 


, 2)* O 


& & a ^ o S <b *c > a ft © £ f? 


m # 


ft 


x it § n 


t -r 6 - & ( Zra * # 3? ) £ f5 


ft ^ 


x 






ft) ft 


x 


»* « s « 


s is a ; * « ft 5 *t , ow^'I^ 


* * 


n 


% x < « 


* C t tS X £ * o 








© J' ffl -( - * h 2 £ ( *S ® # 


* 3 


9 




#O20m/O7kii7jCK:ft5«L. 0.5 


— L 


as 


M , 28 r 


X Gift S i. ^Itic O V > X 


iSft 


CO 


* > 






X 




*ra tK R f5 * fr "5 o & *5 &3 


& t 




2 BM, 


& 15 © S n SC Ik * tlo x- $g U 



U. flD*#S*£J5*te7£-£*o K t5 fl* * S£ & 

* *■ J** X }ft ttt L . fr&bftZ>a 

fx & % k & i? £ V Z m K X O 1% % 

K: # L ^ * i& i& It . ^^^OEEStc^^^^b 

c?coiglfekctt^^^i6. ^ JSK «P jft , & BZ & i& 



fx E *> b ti\ % »nzic#WfStt©55^lfiIfcfc#6 
fc K it . ^^ligjft^ffll^O^aH^o t* 
^JSiO-fiji: Lt, ^ ^ =r - * 1 - 5 % „ -< 
7* r ^ 1 - 3 % . » « x * X 0. 0 5 - 0. 5 % pH 6. 5© 

ffi Be © jft £ * a * o - © ^ m*£®mvt 
x^xt*jrA, = -xbmm±tc\%&&m* mm 

*C , ^ S » , 7T-T>7 f 7/Xciflfe«023(6«K: 
tf» X*#*o * b *c K jR « . ^5f5®fei 

^^C^^it ( ^Jx.« P«30 4 • 7H 2 0 . M ff S0 4 • 7H 2 0 , 
ZnS0 4 • 7H 2 0 fx <!: ) ^ 0.001-0.01 % ffrm-t Z> £ 

x * , §tt*atf^*£fca*x-t*tf^yxd*3 

It , 8»^^Tx\.-Llt©%jjtfllJ9a6*©4 i ©X-, U 
7 - -fcf fx <!: X* * 0 „ C n h K X h R 15 X It % »n 

* ft m * & ft m ft & k m ft -T z *> <o & & \.> o w 

iLWi> i ^ f 7 - -k' ( Carboxylic - ester hydroraac , 
EO 3. 1. 1. 1 , W X. ft 7* ^ JFF IK * * <0 Tt7 A . PLB ) 

—619 



i| _ 4s ( Triacylglycerol acylkydrolaae , EC3. 1. 1. 3, 
X, ft AaperRillus oryrae ± tc It Aspergillus niger ^ 
* © ffj A ) 



r ^ y 


T 


y 5 - 


-tf ( Amino -acid aminohydro laae , 


EO 3. 5- 


1. 


14 , m PL ft Aspergillus SO^t^lJ: 0 


S3 




fc 




) 




fx if © 


M 


5R X * 


bo ifc ffl^?ntcnc? 


ft 


A © tf» 


t> 


0 iC , 


TfJ flg A t LX^^WlA^Bitg 


fx 


aw« 


A 


m ^ 






^. w ^ 


ii 


y T * 


^ — -tf 0 It Aspergillus oryrae & 


* 




% 


W. A X 


, V ^< - -tf ^ -i- A/ x v. * 6 © X 




a» UK A 


© 


y - 


•fc? © sd» t? 0 ic ffi v > 6 c t * ; x 


# 


o 






^ ft it , ttMEtoHftticJ:*^ 


ft 


*c ifc 


X 


© 








K 


-ft ( 


^ot)c^^ ) R^J^^©SJ5A ; 






m 




, us.®® fr&XiORmfo i> 


fx 






© m m hi m & a x t> z ^ fx 




© m ^ 




Z> b o 








ft 


, 7' * 


ffgx^f 7 - (PLE) 500 





tt*pH8.oot£flift< miLKm&m&iM. ) sosu k 

- * , •/ > f a, ,t m 7 i K ft £ ) 4> ft IC & 4» 
tlo "C 58 88 L % & Jo #S 7 & . RI5«*rtt"tt*^ 

JO £ X 0.01-0.1 % O ft OS /g ft »J ( #J X. « Triton 
X-100 , SpsnSOfc £ ) *zK*«*fl-r6*r«S& 
(WiL«'^f>i'**ATi K , *S t T * *> 

* * > K , T* h yfei' ) %at*»t4C i: 
KI X 0»jRSK*X 0 *fr S (ft K *T 5 C J: "C * 

* o 

— tt *t <» ( *e 4> , b 2 & x if r 5 m & l *i % o 



If HOS 61-280295 (6) 
n jft jdo u -c * «S4«jSit;»cfr^tfi a 

«6%LOiB&teJC0 1 - 4 B M . # * S£ rc J* 
t * "C »* 2 - 2 4 B$ AH K f5 £ ^ * 0 d <0 Tel , TLC fx 

£ K X f) it & *fa h) O it 3> (2) *s o & *r 51 eg -f 
6o $ £ PpI & , il *3 /x & & . ^ix.H:S^xf 
a,, i-t^/ri'Ojgtt-OftlUU & m ifr * # 

^A^o^h^y^^-, tlo % * tzimm ik 

&t£ £ (C X 0 , IWt t5**St/£T^^^ 
-ft* t> *> Scheme 1 K ft O t it & & (3) tf* <b 4 I ^ 



R 2 CHO 



H 2 NRV 



MgS0 4 



(3) 



Ml 



S*\ <R 2 NaBH 4 **i 



(5) 



(6) 



Scheme 1 



* * a 1 , r 2 ^ x O" a 3 m ft U fc 4, o B «l * 
^ U . x m ^ * ^ ^ t t £ * ^ -f 0 

Ik ^ 1fc (3) ^ * #J <o # & T T * v t £ Jo £ -e: 
6 C t (C «fc f> v y 7 <0 Jfi m M> -C t * o C ii t. 

^ T y to EL \tc X 0 it & %s (5) *>» ft b fi * o C 
ft * & 7c L lfc %M6) £ Ltcn^r-y^ftti 

X^Ti^Hifk^tlti Scheme 2 K 
OH ^ 1) t Bu(CH 5 ) 2 SIC! 031+ x Sph 



(7) 



1) OAN 



OOH 3 



I 

OSi • 



OOH, 



(8) 



OH 5 



2) OF 3 00 2 H 



OH 

SPh 

^ ""^ CHj 



C0 2 H 



(9) 



Scheme 2 



CO 

(R^/ctxL«2-T^ 



^ tL t> % it&% w<o $kWi\* 7 

<r u ^ <o f- * y x ^ a, it * -t * t i t & m (8) t>* ft 

bn^o it&mw<Dm&m*<o&&&*T 

Fukuyama ^ ( J ■ Am. Chem.Soc. ^02 2122 (1980) ) CO ^ ffi 
IC O T L O I- -C4# W BB 6 0 - 1 9 7 S3 # O ^ 

«s frc x o it & m m & ft h n * o it & ® m & h a 

», s< « * J* 00^^ < 7}m\%ftffiW 59-462S5 ^ 
RVftMW 59-5128$ mC7lk2tlX\.*Zo 

^ $yt%ifam* xv&%n* &wx*$>w-k 
u w -r % o 
n m n i 

(38,43)— 1 — ( 4 — > h^-yyx^A.) — 
3— C ( i r ) — i-b h' p ^ -y x f ^ ) - ^ i 
- 2 - T-tf^ y y x 



OH 



^^O0H 5 

- ^ ) — 3a — C (1R*) - I -7-t h + <yxf ^) 
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- 4 - x ^ ,u - 2 - T 4£ + V / y (60*2? ) 
Pichia farinoaa SANK 5 8 0 6 2 ( IAM 4 3 03 ) £ ft K. B 
ttKJ: 0 3 o t t- 2 4 B# fWJ £ £ ^J8#T*o *S * 

^ o * -JT > / ft g£ x /u = 1/1 , U.V 7 ^ 7* 

Rf = 0.32 jicnfiiitiiiBfk^* 

21 in? t)h/: 0 

C<0£ 4 ' -13 5° ( C= 1 , CHc* 5 ) 

NMR ( CDc^j ) , Jppm : I. 2 7 ( 3 H , d , J = 6 Bs) . 
155(lH t d,J = 2Rz) , 138(tH.dd,J = 2S.O : 4 
Bz ) , 3. 7 5 ( 3 H . 8 ) , 4. t - 4. 5 ( 1 H , m ) , 4. 6 0 ( 1 H , 
t , J = 2Bz) , S.7 5 - 7.6 0 ( 4 H , A 2 B 2 M) 

m m m 2 

(3R,4R) - 1 - ( 4 — > ^ 7 X z ^ ) 

— 3 - C ( 1 R) — Kp^Vx^^) — 4 — x^- 




»BBB3 61-280295 (7) 

d* - 3. 4 — h ? V * - 1 - ( 4 - / y * -y 7 
^ - a, ) - 3a- ( (18*) - 1 - 7t h * *y xf ^ ] 
-4— x ^ - a, - 2 — 7-t'f -yy y (60EJI) 

as w 1 1 13 k £ ;o , *uie-r*£§wfl:'&i& 

Rf = 0.3 2 (>^n^*ir>'/&fc$x^A.= l/l) 
C<0* 4 +7 7° (0=1 . OHc^j ) 
mp 9 8-105* 

NMR ( CDc^j ) <3 PP m : I 3 7 ( 3 H , d , J = 6 Bz) , 
2. 55(lH,d,J = 2flz), 140(lH,dd,J = 2,4Hz), 
3. 7 5 ( 3 H , s ) , 3.9-4.4(lH,m), 4. 4 5 ( 1 H , t , J 
= 2Hz) , 6.75-7.8 ( 4H , A 2 B 2 ) 

mm m 3 

( 3S , 4S ) — 1 - ( 4 - / m^7X^Q 
— 3 - C (1R) - 1 - KP»^xf>)-<- 



OH 




d^-3. 4-h7^^-1— ( 4 — > h * V 7 

x ^ ,u ) -3a- C (1R*) -1 : y / ^ ^ ^ y 

X J — 4 — X ^ — — 2 — 7 M <T 'S S y 

(SOOsy) £ Bacillus aubtiiia SANK 7 6 7 59 ( IAM 
1069)£.#KA&«:j; 028lCX*24^P^St 5 Jg 

* & £ & # (518^) ^-^ y # A- & /I * d ^ h 
^ 7 7 4 — ( St a ^^^-y/^^jL^j^- 

1/1 )*cJ:^flr«-r?>i:ltt{fc-&tei48iV3ftM» 

C a 3 £4 _ 20(J . ( 0== t r CHc/s ) 
mp 13 3° 

nmr li^ffiflj i -CWfeixrtMfc^toO-tftfc — 
& L *:« 

?l JS #J 4 

(33,43) -1 - ( 4 - > h#^7x=^v) 

-3-C(lR)-fc K p t y x f ] - ^ - x + 

=. a, — 2— 7 M + *s S *s 



OH 




d/— 3.4— h 1— ( 4 - > Y * >V 7 

x = vw) -3a- [ (lR*)-t -•-cy/'f 
x^yi, 3 - 4 — x - - 2 — 7 -V f- * S ^ 
(120m?) & Aapersillua niger SANK 1 3658 (aTOO 
9142) fcf*KAifc*CJ:D28 , C-C48B¥|HlfiJ: "Jig 

fi £ & # ( 1 o am? ) -.x »; *^a,^/s^o^ h >r 

? 7 4 - ( i/^D^^^^/^^x^A.rs 1/1) 

C^J 4 ' -87- (0=1 , CHe/j ) 

NMR It ^ Jfi 1 -Cf# & K fc <fc ^ & <0 -t H t — 
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* n n 5. 

(3R, <R ) - 1 - ( 4-> h^V7X^^) 

- 3 [ ( IR ) - t K° - 4 - x 

*f- — A* — 2 — 7 f- 'y S y 




i s /u ) - 3o - [ ( is* J - f - -Cxy-vfA' 
* x ^ ] - 4 - x /v - 2 — 7 f- & 

S ( 128 ) Bacillus subtilis SANK 76 5 6 9 
C IAM 1 069 ) if K A & K J: 0 28 t 36 B$ 
f«£t 5«f f4o ^^^^B^^x^yu^aiL 

/S^a^ h 7 ? y 1 - ( -y^ a^ + t / /ft® 
?T O *I e 

C a ]g° + 1 70° C C=1 , 0H0<3 ) 



ftfJ?!B3 61-280295 (8) 

mp 128° 

& m w 6. 

( 33, 4 3 ) - 1 - ( < - > h * > ^< / X /Q 

- 3 - C ( 1R ) - 1 - fc K B t X f JU ) - < 

- x ?- = a* - 2 -. T * •>> y > 




- U - F 7 y 7 - I - ( 4 - > h * •> 
y***') — $a— C(1R*) — 1 — *< *✓ y* 4 a* 

/ x ( 80 «V ) % Bacillus subtilis SANK 76759 
tftK^mKXO 28 t"C4aB*Klifi£5J&#f 

7 7 1 - ( V ? a^*Vy / = 1/t , 

UV 7 ^7^tb, Ri=0.22 )K I 0 flfl^t i 1 
tfMfc % to vi 5 #f>ii/: 0 

C<0£ S ° -1 9.5° ( 0 = 1 , OHO/ 5 ) 



NMR (CDCJ 5 ) 3ppm I 1.24 ( 3H. d, J = 6Hz ), 
2.39 ( 1H, d, J = 2Hz ) , 122 ( 1H, dd, 
J = 2, 5Hz ), 3.70 ( 3H f s ). 3-9-4.4 
( 1H f m ) , 3.95 ( 1H, d, J = 15H2 ) , 
4.59 C 1H, d, J = 15Hz ) , 6.7 0 - 7.2 5 ( 4H , 

a 2 b 2 m ) 
* a fl r. 

( 3S , 4S ) - 1 - ( 4 - / 

- 3 - C ( lR)-1-tKo^^x^A.]^4 

- x = a, - 2 - 7 -V f- y S y 




d/ - 3. 4-h7X^-t-( 4 - > h * f 
x ) - 3a - C ( 1R*) - 1 - * A* $ a* * 

+ -X x t ^ ] — 4 — .x ~ /v — 2 — 7 •>£ f- 'S J 
v ( 188 ) Pichia farinosa sank 580 6 2 
( IAM 4 303 ) t B m K X 0 28 t "C 48 



^X^A.= f/l)^Cj:Offlf*{-f^i § #Mfc 
<fe 13 «9^iP>ti/: 0 

CO 2 0 4 ° -8° ( 0=1, CHC4 5 ) 

NMR % m 6 tllbiltf^feO^ni- 

( 38 , 48 ) -1 - ( 4 - > h ^ 7 x .= AQ 
- 3 - C ( IR ) - I - t Kb »yxf 4 
-xf - 2 — 7 f- y y y 




d / - 3. 4 — h 7 V - 1 - ( 4 — > |» +'/7 
x ^ a, ) - 3 a - C ( 1 R* ) - 1 - * A, i » * * 
5/ X a*] - 4 - x-f-^yv - 2 - 7 f / y 
( 38 V ) % Pichia fariuosa SANK 5 8 0 6 2 ( IAM 
4303 ) t ft K B & K X 0 28 tt 48^|HJ & t 



% t 3 to <t& to * * t>> ft b n tz o 

C<Od° -120° ( C=0.5, OHO/j ) 

nmr \t m m m 1 -c (4 e> h ^ ft # <o * n t — 

Sc L Alp 

( 33 , 43 ) - 1 - ( 4 -> h * X X X A, ) 
- 3 - C ( 1 R ) - 1 - K o * V X ^ A< ] - 

4 - X yu - 2 - T -tf ^ v> / ^ 



OH 




di - 3, 4 - h ? X J* — 1 - ( 4- > 
y ju ) - 3<( - C C 1 R* ) - 1 - T * h * f x. 
^-A^] - 4 - if - 2 — ~T -V f- y / v (31 

^ ) % Pichia farinosa SANK 58062 ( I AM 4303 ) 

4 *9 & % b tl o 

C<X]24° _ 16 o ( 0=a4> QHO^s ) 



5BB1B3G1-280295 (9) 

NMR \t ^ ft 99 6 -eW<bK/w<fc^^O^Kt- 
3lfti#J 10. 

(33, <S ) - 1 ■ ( ^ - > ^y7ir/u) 

- 3 - C ( 1R ) - 1 - fc K d + x f ^ ] - < 

— 7is^f^Xfs/u - 2— T 4* f ? S v 

IPX 

dJ-3>4-h*y*-1-( 4 - / I * y 7 

x.~A^)-3a-C ( 1R*) - 1 a -y V < * * 

+ i f ^ ] - 4— 7x-a-^-jtJ-x^^.^-2 
-T-tf^-^y x ( 110 ) * Bacillus subti I is 
SANK 7 8 7 5 9 ( I AM 1069 )£#K:A;£K:J:9 
2 8 tf3 H flfl J£ * -f * «, ig^^^^^x^^ 
t}ffiaiLt^l9tiiffi4»^ ( 1 3 S * } * f ij 
^^^fig/g^a^ ^ >r 7 ? >f _ ( -^^a^^-»f 

= 1/1 , Rf^as) Kixoffl^ 

t i s to it % 22 ■» & n b n o 



Ca ] 2 *° -123° ( C=1 , CHO^j ) 

NMR (ODC/ 5 ) <? ppm : 1.35 ( 3H, d, J = 6Hz), 
- 2.25 ( 1H, s ) f 3.41 ( 1H, dd . J = 6 f 
15H2 ) , 3.7 1 ( 3H, s ) , 4.2 8 ( 1H, q, 
J = 8H2 ) , 4.75 ( 1H, d, J = 2.5Hz ) , 
6.6 - 7.6 ( 9H r m ) 

% m n 11. 

( 33 , 4 3 ) - 1 - ( 4 - / Y * y ~* * * J* ) 
-3 C ( 1R)-1-t Ko*S/x*-aO-4 
-7x-^f^xfn^ - 2 ~ T -b' ^ y y x 




di-3.4-h7X-X-1-(4->h4r*y 
-< x ) _ 3a - [ ( 1R* ) - 1 - > y 4 

^^^•XX^aO — 4 - 7 x^yu^-^-x^^^u 
-2-T-feT^^yx( 160«OfcBaciIIus 
Subtilis SANK 7 6 7 5 9 ( I AM 1 0 69 ) t ft* K 1 0 



-t 0 2 8 r -C 4 B fcl 1§ * -f % Q £ ffi * »(»x 

T*-e&mLxvibti%%i±mft( 92-?)% 

4r If y/S^lgxf = 1/1 , UV ; y / ^tU ( 

Rf^0.4 ) K iOffljRtitlte^^toUiyii 

» b tl tZ o 

C0 2 d 4 ° -54° ( 0=1, CHO* 3 ) 
NMR (ODO* 5 ) 3 ppm : 1.28 ( 3H, d, J = 6. 5 
Hz ) , - 14 ( 1H, S ) , 3.71 ( 3H, S ) , 
3.30 ( 1H, dd, J = 4 t 2Hz ) , 4.07 ( 1H, 
d, J = 15Hz ) , 4.60 ( 1H f d, J = 15Hz ), 
4.0 - 4.3 ( 1H, m ) , 4.28 ( 1H, d, 
J = 2Hz ) , 6.7 - 7.5 ( 9H r n ) 

m mm ii 

( 3R , 4R)-1-7')^-3-( ( IS )<— 
t y a # V X f ^ ] - 4 - 7X-^fiXfr 
ju — 2— 7 t ^ y 
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d J - & 4 - h 9 v x - i - T U a* - 3 a - 
C C IB* ) - 1 - Ky/^^^-yxfA-) - 
js^f ^if = A^ - 2 - T-t^-v// ^ 
( 520 n ) Bacillus subtilis SANK 7 67 53 
( I AM 1 0 89 ) t ft K A m K X 9 2 8 tt J B f«3 

* * -T * . ^*«^^^x^^tr^mL-C^e? 

-r h £T 9 7 -f - C V 2°^* + 

= 1/1, Bf*0.4 ) i 0 t EttitG 

C«3 2 D 4 ° -3° C 0=1 , OHO< 5 ) 

NMR (ODO/j) <5 ppm : 1.29 ( 3H, d , J = 6Hz), 
3-31 ( 1H, dd, J = 15, SHZ ) , 3.4-4.4 
( 2H, m ) , 4.47 ( IH, d, J = Z5Hz ) , 
4.9-6.0 ( 4H, m ) , 7.1-7.5 ( 5H, m ) 

* ffi m 13. 

( 3B , 4B ) - 1 1 y y H V n A* - I - 

C ( 1 8 )-fcKP*Vx7-AQ-4- x ^ = 
^-2-T-fef^-^y> 



ftB3B361-280295 (10) 




dl - 1 4 - h ? v -* - 1 - ^ y y t K'J^ 
-3a - C ( 1 R* ) sy/-!*'***'**'*'] 

— 4 — x j= A* — 2 - 7 V S y ( 9 0 ) 
Bacillus subtilis SANK 76759 ( I AM 1069 ) 

( 1 1 0 * ) * f V *^^#^^°^h^77-f 

- ( a^^ J ^'//e^dftx^vu = 1/1 , Rf 

C«] D +2.8° ( 0 = 0.94, OHO/j ) 

nmb li £ s% fll 6 f^e>ixfcib#^0^:ni:- 

( 38, 43 )-1 S y y K V ^ — 3 - 

C ( 1S ) - Ka^-yx^-A-]-4-i ^ = w 




d< - U - h 7 '/^ - 1 - y y K K V 

- 3* — C C 1R* ) - 1 iy/'fA^^^-y x 

7. A, ] _ 4 - x^^AxT-bT^-^y ^ ( 40 «P ) 
£ Bacillus subtilis SANK 7 6759 ( I AM 1 0 6 9 ) 

C0 2 d° -52° ( 0=1 , OHO/ 5 ) 

nmr \x & % m 6 X- ft b ix fc s* it lb <o * n 

*»0J 15. 

(3S, 4S)-1 *yyfcKUA*-3- 

C ( 1R ) - t h' a * V X. + A* *) — 4 - 7 X = A/ 




Ph 



di - 3, 4 - h 7 '/ ^ - 1 --^xS'fcK'jA*-. 

3«-C ( 1 R* ) - 1 sy / -f ^*4*'/xf 

- 4 -7. x-sa^^xT-sa* - 2 - T-tf^v^y 

4 § fc) 4k # 6. 5 «?i^^f: c 

Ca] D -13° ( 0=0.65, OHOJ 3 ) 

NMR (ODO/ 5 ) ^ ppm : 1.28 ( 3H, d, J = 6Hz), 

— 2.8 ( IH, S ), 3.35 ( 1H, dd , J = 3. 

5Hz ) , 4.2 ( IH, m ) , 4.34 ( IH, d, 

J = 3Hz ) r 6.0 4 ( IH, s ) , 7.2-7.4 

( 1 5H P m ) 

%mm i8. 

3.4-h^y^-l-C 4 - > I- » 7 x z 

As ) — 3« — ( 1 — fc. h*a^v/x^-/v) — 4 — 

i> ^ -y > f ^ - 2 - 7 ^ f / •/ 
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OH 




X - A ,)_ 3 a-(1- v >/ 4 * * V X- f- 
j\s ) - 4 - * /UK * -V > *f" A* — 2 - T # / 

* 50 * * Bacillus subtilis SANK 7 67 59 ( IAM 
1069 ) £#KlA£K:.t9 36 ^TdlS t 5 

£Sa # ( so ) * v V u ¥ fftM 9 n ^ * ? 

7 7 4 - ( V ? o-^*ir>'/tttf** , *' = 1/5, 

r f * o. 1 , uv 7 xr^m )tc J: Offl^t^it 
^fStt/xiw^#«i s ■* * ; » p> n fc □ 

91 M W i T- 

3, 4 - h 7 V -X - 1 - C 4 - > h * y/ 7 X = 

a, ) - 3a - ( 1-t F p ^ -y x f ) - ^ - 

y.y/u^-^^7>^7K^A^> f- A* - 2 - T-tff- 

v> y ^ 



ft^HS 61-280295 (11) 



OH 




7 x - ^ ) - 3a - ( 1 - v '/ 4 A* * * V 3- *f- 

x 8 0 * & N , N - f ^♦A' AT i K*, 

J£ & tJc 7- h 'J ^AO#«£T-<y^^^o-*-f 
K i fe H ^ (C t$ O t S 15 , ffiltU^x.^x 
X7/>^30 "fi^^ni, COft^^ 90 
Bacillus subtilis SANK 7 6 7 5 9 t # K A & K X 

•* h 7 ? y a - ( y if o^^t ^/K^if ^ 
= 1/1, R f o.s , uv7^^^tii)icj:9f»«i 

t nt&fs &tt m & <t& & it *» & n h tt tz o 

^ ^ W 18. 

3, 4 - h 7 x ^ - 1 - ( 4 - / \. * y y =. 
A, ) — 3 a — ( 1 — t y a -y z. a, ) — 4 — 



7 x-yuf^^A'*'- A* — 2 — T "tf 7^ & 



r 



SPh 



OCH 5 



d/-3.4-h 7 >'^-1 - ( 4 - > h * 
7x^A/) — 3a— ( 1 : x y* 'f ^- ^ x 

^-/U) — 4— 7X^A/^-^*A^tK — A* } <f- A* — 

2 — 7 f- */ J 20 ^ Bacillus subt i I i s 
SANK 76759 £ # A £ *C J: »? 36 l^p W ig*t?>o 

25 * »J J^^fSW^o^ h ^ ? 7 -f - 

( '// B-\^t y/ftj|xf 1/1 , Rf - 

fx g bu it & m 5 •?ii|ibnto 
5& m n 11 

( 38 , 4a)-1-(4->K*>'7X = ;u) 
- 3 - C C IB ) - 1 - t Ka#^x^A^)- 
4 - T - A, - 2 - T -fcf ^- v> y X 



^OH 

0H ' "XT 



0CH3 

T « y T v' 7 — N - Acyl aminoac id 

aminohydrol ase EO 15.1. 1 4 ) 5 00 i£ ft Sv^/nt 
(O m it =» - ^ h * # is M ft 7k ± fc It ij yQ|«ff 
« ( PH7.Q ) 50 •£ fcfg ^f, CI d/ - 3, 4 

— h 7 ^ ^ - 1 - ( 4 — > h#V7X = ;u)- 
3a - C C 1R* ) - T -fc h + f x ) - 4 — 

i ^ - /u — 2 - 7 4£ T *S / * 49 £ 0.05 % (O 
Triton 100 £ ^ 4> K tJQ JL % o Z <0 & Wl* 30 r 
X-2 BTflUflt 60 EI5«*B*«x*-JVCahlij 

^ztstoitevdyovfrftbtttzo 

CO?" -40" ( 0=1. 0H0* 5 ) 

NMR 5£ ffi 1 -C » 6 iX it & m <0 % tL t - 

l^ifi^ 20. 

( 33 , 43 )-!-( 4-> h^^7X = A^) 
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- 3 - [ ( 1 R ) - 1 - t k o * .> x ^ ^ 3 
4 - X ^ ^ /u - 2 - T * <f- y y y 

OH 



CH 5 



A 



OOHj 



^^ffM6«Ox^f7--k' C Oarboxyl ic- 
ester hydrolase BC 1 1. 1. 1 ) 5 0 0 J£ <£ £ 0.1 m 
U * & fi tfc ft ( PH7.0 ) K & L , c K K: d/ - 
3. 4 - h 7 ^ ^ - 1 - ( 4-> h * 7 x - a, ) 

- 3a - C ( 1R* ) - 1 - T-fc h * •> x ^- a* ) 

- < - if s^ - 2 - T*f .^y y so fin 
* % O *.* T -t h ^ * 00 £ T -t h ^ O 5 % * g 

« t t*o :<o§ft^ 3$ tt- i BfUJ ft # t~ * 0 
& ft * 91 26 #j i £H«ic4a«-t-*£B8MI:£' 

C«D 2 ^ J -85° ( 0=1, 0H0/ 5 ) 

NMR f£ Jfc ftj 1 T-»P?JXfcf 1 fc'&teO*:*L£ — 



ftfi!lB361-280235 (12) 

# ^ m i. 

d/-l-7i)yw-3-7tf^-< - if- 
- A, _ 2 - T -fc" T y > *s 



0 

ch 5 rr 

7 o ^ > ^ ^ T ^ 7 s t K i ? * ;g -ffc y ^ u 

^ 20 1C 8? L . 0.8J «/07 ij ^7 i y fiy 
&*^f#^^*v'C7A4?$rflD;L> 20 t , 20 

* M ft # a 5 il & , 6 ft frC -f i ^/-*i.56f 

* 5a * 1 % a & # ST » T -20 tU, o ^ -C * 

* x x 1. 76 ■/fcieiaic-Cflojtfco 

ft * * ft L . &7k^tg^;* r *>'2AK:-t$£j& c 

= 0.4 22 O g ft ffc ^ <fe 6 9 1-? ^ ^ f- 0 

Bp 95 - 105°/0.03«Hg(flfiSiafl[) 
NMR (ODO* 3 ) 3 : 128 ( 3H, s ) , 156 
( 1H, d, J = 2Hz ) , 2.3 - 4.3 ( 2H ) , 



4.2 4 ( 1H, d, J=2Hz ) , 4.5 4 ( 1H, t , 
J = 2Hz ) , 4.95 - 6.IS ( 3H, m ) 
IR C Liq . ) Of- 1 : 1760, 1712, 2110 

d I - 1 K 'J ^ - 3 - T -fe A* - 

4 — x s a* - 2 - T ^ v y x 



O 




Ph 



2 0 Kl ® m U . 2.82 ?0-<y^ t K'U7i 
xAO'^TKipfC^^^^^^A 2 f fiO 2 0 # 

IH ftt t* c * iS & , © & * # ^ L , 

<b > f is > 30 K: & m U „ 1-57 ? (O 4 i * / 

-^^Uo^a*^15lT-20 r ic^ai-r ft o 
0\.>t U6 i/O t y ^ -20°- — lot -cao 
, *o< 9 iKBia* is tit* (ft is 

^fM)o 20 rfO«ft> t 1/ x^Jb^,, & fo ft 

* 7k L , fcmft*«7Kflca*^^*.;/*^K:-t 



& & o » » * f U * * A* 7t'^ 

x a* = 3 : 1 )teJ:0ffi^t-*<t§ifl ffc<£%> 
3. 2 y bMlbHfco 

R f = 0. 3 5 ( *y # a ^ ^ *f- ~y \ & ( & 31 ?- a, = 
2:i) 

NMR C-ODO/j) 3 : 121 f 3H, s ) , 132 

( 1H, d, J=2HZ ) , 4.22 C IH, J = 2H2 ) , 
4. 4 5 ( 1 H , t f J = 2Hz ) , 5.86 ( 1H. S ) . 
7.28 ( 10H, 3 ) 

IR CLiq.) or- 1 : 2120, 1760, 1720 
&^&\ 3. 

d^ — 3>4 — Y y *y * - 1 — T'J^ — 3a — 
( I - t K M V 1 f ^ ) - 4 - x^ — A' - 2 

- 7 + # s y 

OH 

oh 5 pr 

dt - 1 - 7iJ^-3-7tfA/ - 4-x^ 



-a, - 2 - r -e *s y -y 4oo *r / ^ y - ^ s 

^kCjg^L, ?K T 86 ■? <0 NaBH 4 *r o < 0 flo 
* , RI»ct20^M«f.ff«ftfiji^^% fin 
ft ® 7k * &0 £ . W«»4r7K*3®. UK tK Mgso, 

A* ^ M V Y 9 a -t h^7 7 >f_ ( .y^o^#^ 

§ 69 <t & m 3 0 0 * ft P> K fc . 

NMR (CDO/ 5 ) & I 1.2 5 ( t. 2 5H, d, J=S.5 ) , 
1.2 9 ( 1.75H. d. J = 6.5Hz ) , 2.4 5 ( 1H. 
m ) , 3.0 - 3.8 ( 4H, m ) f 3.8-4.3 
( 3H, m ) , &1 ( 3H, m ) , 

NMR. Ol. 2 5 t 1.29 <D y f i- a, (O & % R*/ 
S* = 1/1.4 tfcitii^b^t^ofc, 

ft ^ K NaBH, O^0^K--tW^h7 

-f k * m \* x *> [5] & t* & & a* # p> n 0 
4. 

d/-3,4-h7V^-1 — T U As — 3 g — 

( 1 :y/-f^^^*>xf-^) — 4 — x .= 

A' - 2 — T -fc* 7- v> y ^ 
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OCOPh 

ch 5 r—T 
o" ^ 

^ttOT^a - ^fr 800 20 i<0 7* X h 

5 t Ko 7 ? y|Cjgj|t, h V 7 J i A' ^ 7 

< y 134 ? fi. O* $ & # & 1 ? *r flo * <> COg 
ftfcIiaKtT/^*>uiKyflJ^it^ 933 
* fin * . * <D * 3 0 # ffl ft f* e Efe # * ^ a- * 

* * ge 2 tsj % Mgso 4 rct^^o mmwztk 

*s \) i3 a> 7 £ *Yfa'*hr974— i*s 
? a ~* x. r *> = s : t ) K x 9 

t B KMfc % 917 «P *'» ft <b fl tZ o 
NMR (ODO/ 5 ) d : 1.5 0 ( 1.25H, d, J = 6.5Hz), 
1.5 4 ( 1.7 5H, d, J = 6.5Hz ) , 2.5 4 ( 1H ) , 
3.3 - 3.8 ( 3H, m ) , 3.9 - 4.4 ( 3H, m) f 
4.9 — 6.1 C 3H, m ) , 7.2-7.6 ( 3H, m ), 
7.8 - 8. 1 ( 2H, in ) 
NMR (O 1. 5 0 t I. 5 4 O V 7 + * (O & t> h K*/S * 
= 1/1-4 -C & * £ t h t K O tz o 



5. 

d< - 3, 4 - h 7 y ^ - 1 — 7 ') ^ - 3a - 
C ( 1R*)- -<yy^ - 4 - y 

^-A<f-*x»f'-A' - 2 - T -V f- •/ S / id J: o* 
dl - 3, 4 - h 7 ^ ^> - 1 - 7 'J A- - 3a - 
C ( 13* ) ^ ^ » -y x f ^/ } - 4 - 

7 3L=.As*f-jT3Lef-=.A, - 2 ~ 7 T 'S S X 



OCOPh 

ch s n 



•8Ph 



phcoo T 



,3Ph 



0^"N^ 



"rr 



^#t>f^^'^?fy 6 2 6 «f ^ x h 7 t h' 
o 7 ? •/ 10 KjgjWL, TK^Tn-T'^A.iJ 
f > A-N + f yft ( 1.62 m * /u/iO 2.4 * 

na % o * o t ± 30 ft m ft ^ ^ -78 t k & m 

^{^(R*. 3*Oi?0 ) 91 7*010 wt •? Y 7 

Wft^-f^o 0\.>tr % J . AJTi. Ohem. soc, 99, 
4 40 5 ( 1 1 77) OJffet^JKtte 7xa/p-<y* 



C <6SSO 2 0 ) 972 «V<0 10 
iff h 7 t K o 7 7 ^SUtllDJLio -78 'C 

K x — ^ m ft n » & » * ^ ^ x. o t ta ft 

fifi tti « V S tfcJ£ 7K -C TfC Sfe o Mg30 4 JC t 

-f - C o ^ t y : S^td^^A^ = 
10 : i )KJ:9f?^L§tfJ<OR*ft520 *ioj: 
t>* s * 2 0 0 «9i»^f)n/: 0 - 

R* # : fa *K 4fe » . a f = 0.23 ( Jfifk > f i/ y ) 

NMR (0D0| 5 ) i : 1.52 ( CH 3 , d f J=6.5Hz ), 
3.54 ( 1H, d, d, J = 6.5, 2. 5H2 ), 3.6 — 
4.4 ( 2H f m ) , 4.51 ( 1H, d, J = 15Hz ) , 
5.0 - 6.0 ( 4H, m ) , 7.1 - 7.6 ( 8H, m) f 
7.9 — 8.2 ( 2H, m ) 

IR ( Liquid ) ca" 1 : 1 7 6 0 , 1 7 20 

3* ^ : mpJO - 1 t Rf = 0.31 ( & ffc > 

V y ) 

NMR (CDCJ 5 ) *> : 1.55 ( CH 5 t d, J = 6.5HZ ), 
3.3 - 4.1 ( 3H, m ) , 4.2 9 ( 1H, d, J = 
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15Hz ) , 4.9 ~ 6.1 ( 4H. m ) f 7.1 - 7.6 
( 8H, m ) , 7.9 - 8.2 ( 2H. m ) 
IR (Nujol ) Of" 1 : 1 7 6 0. 1 7 20 

9 6. 

d/—3, 4-1*7X^-1 \ y y \l V 'J a> 

-3a-((1S*)-1- t K o * -y x a> ) — 
4 - x s a* - 2 — T -bf ^ y / x 

CH 5 

ho i r 

-#^"N\/ Ph 

0 T 

ph 

2 O d/ - 1 J x y fc K 'J A* - 3 - 

7 *l f- A* — 4 — i ^ — a- — 2 — 7 1- & S y 
1.8 ^aOriO^Z-^KSil, -20 c 
-t NaBH, 250 * 2)0 *_ieJ © X 5 # M ft # <, 

* # , v/ «J * y A- 7 f «y K ^ ° h ^ 7 7 >f - 

( '/^ o*\tt y/ftixt i/i ) k: j: 9 
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fi*Mfc<&4fe 60 0 -p fcfl <t L X ft h KtCo 
mp 10 5° 

NMR (CDC/3) <5 : 1.29 ( 3H, d, J=6Hz ) , 
132 ( 1H. d, J=25Hz ) , 3.26 ( 1H, dd, 
J = 5, 2. 5 Hz ) , 3.89 ( 1H, t, J = 2.5Hz ) , 
3.8-4.2 (lH,m), 5.93 ( 1H, s ) , 
7.1 - 7.4 ( 10H, m ) 
£3§-#J 7. 

di — 14 — h7X^— 1 : x y t K ij /u 

- 3a - C ( IR* J-T-t h + •/ i f ^ ] - 4 



— X 




^ A- - 2 


- 7 


*y S y 


is j: O' d/ - 3, 4 


- h 


7 


s * - \ 


: x y 


t k y 


a- - 3a - [ ( 


13* 


) 


_ t _ T 


-± Y * y 


X ^ A/ 


] - 4 - i f - 


/U _ 


2 


-7*1- 


y y y 







OCOOH 5 



Ph 



Ph 



CH3 

o^V Ph 
Ph 



mmm * -c » fc r* so* s * <d * 3" o o t a- 

- a- {* 1 ? * f 9 y x 5 s£ S. m 7K ft & 5 ml K 

# *g t* , &cxiaia*ffi7icrc"Ci5fe««; » 

77^-(^fk>ti//:^iaif^=4fl :i) 
KJc'9««-f*£B»©s**4 00 •* * J: R* 

* 25 0 «7 A* ft ^ /Co 
S * ft: : mp 1 2 3 °, 

Rf = 0.6 4 (i&{t>?-ux : pfi^ Jf /u = 20 
: 1 ) 

NMR (ODO/j) <5 : 1.35 ( 3H, d, J=6Hz ) , 
1.88 ( CH 3 , s ) . 140 ( 1H, d, J = 2Hc ) , 
340 ( 1H, t, J = 2. 5 Hz ) , 3.74 ( 1H, t, 
J = 2.5Hz ) , 513 ( 1H, dq, J = 6.5. 3Hz ) , 
5.92 ( 1H, s ) , 7.28 ( 1 OH, s ) 

IR (Nujol) OB" 1 : 1 770 , 1 73 5 , 1 6 00 

R* # : teKVD 

Rf = o.4 5 ( mit / f \s y 20: 1) 

NMR (ODO* 5 ) S : 1.30 ( 3H, d, J = 6Hz ) f 



1.92 ( 3H, s ) , 2.38 ( 1H, d, J = 2HZ ) , 
3.36 ( 1H, dd, J = 2.5. 5.5Hz ), 4.0 1 (1H, 
t, J=2Hz ) , 5.14 ( 1H, q, J = 5.5Hz ) , 
192 ( 1H, s ) , 7.28 ( 10H, s ) 
IR ( Liq. ) cw" 1 : 1 7 70 , 1 7 4 0 

0mm 8. 

d£ - 3. 4 - h 7X^-1 £ y y t K 'J A* 

- 3 a - C ( 1R* ) - 1 * y V -i A, * * y x 

1- ju ] - 4 - xf s^/ - 2 - 7 -t: f~ & y y to X 
O r d/-3,4-h7X^-1 - y v t K U a* 
~ 3a - C ( is* ) - 1 - ^<x/^*^ '/i 
^ a- ] - 4 - x^-^a- - 2 - 7 -tf f / y 




Ph ' Ph 



6 t-|f;5J2«J07A,3-^^( r* 

? ^ *c e j» t „ 1.05^0 h ij 7 x-^*^ 7 



—628— 



v ElU 440 ■90^,f#G£*ftn;L*o 

4 1 7 fla % 7k^ff)t i oo? i 
i o » ia a i* . s^iaif ^^jtiDi, * & 3 © e 

Mgso, K-t*£&£g&S:£L, ««* f U * * 
§ ft O R* ft 3 4 8 3*^117 

a* ft : m P 

NMR (ODO/ 5 ) a : 1.45 ( 3H, d, J = 6Hz ) , 
140 ( 1H, d, J = 2Hz ) , 3.55 ( 1H. dd p 
J = 15 & £>' 6Hz ) , 4.15 ( 1H, t, J = 2Hz ), 
5.41 ( 1H, q, J = 6Hz ) , 5.9 4 ( 1H, 3 ) , 
7-1 - 7.5 ( 1 3H. m ) , 7.7 - 7.9 5 ( 2H, 
m ) 

s* ft : ft # 

NMR (ODO/j) a : 1.50 ( 3H, d # J = fiHz ) , 
138 ( 1H. d , J = 2Hz ) , 155 ( 1H, t , 
J = 15HZ ) , 186 ( 1H, t, J = l5Hz ) , 
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5.4 4 ( 1H, dq, J = 6. 15 Hz ) , 5.9 0 ( 1H. 
s ) , 7. 1 - 7. 5 ( 1 3H, m ) , 7. 7 ~ 7. 9 6 
( 2H, m ) 
9. 

d^-3. 4-h7^^-1- *< v V \l Y 

- la - I ( -^y/-f/u^^^xf^3 

- 4 — ~ >v - 2 — T -tf ^ v> y 
y J: d< ■ n - / ^ - t - ^ y ^ t 
K »j yu — 3 a - C ( is* ) - 1 - ^ y Z^^- 

* V X A* ] - < - 7 ^If = 2 

- r * * y x 




^ * t > t * '/ ?f y ol» i< t ** y h 9 

t Ko7? y lOrflCSIL, 0.56 i/O n - 7 
f ^ijf n^tf y«( 1.6 2 m^e yu/V ) * Jra 

fL* 30 # M tK tfr T &t#-T * o -re t ic^at. 



# =5 8 t^filcLtR* <0 >- 7 4 yu ft 3 4 8 •? 

f * }ja*_. -78 t tct 30 ^jtfii^, 

Rflxf ^oi^tJlfkT - v ^ 7* i§ i£ * *0 

* <, W«B *7ki5t& Mgso 4 S&S 
Bit '/ 9 " ' h -f 

-(x^a-v#^x:fi^^x^^=5 : 1 ) K 

NMR (OD04 5 ) 3 • 1- 4 6 ( 3H. d, J = 6Hz ) . 

3.61 ( 1H f dd, J = 2.5, 6Hz ) , 4.4 2 ( 1H. 

d, J=15Hz ) , 5.50 ( 1H, q. J = 6HZ ) , 

6. 0 6 ( 1H. s ) , 7. 1 5 - 7.7 ( 1 3H. m ) , 

7.8 - 8.0 ( 2H, m ) 
IR (Liquid) cb~ 1 : 1 76 0 , 1 7 2 0 , 1 6 0 0 , 1 5 80 
B -CHibnfc s* k y / -f yu ft 86 * 

m \ * t r* -< ^ / 4 *i*<om&tmmKRfc* 

ftifi t e ft <0 s* ft 90 ^ii»P?n/:, 

NMR ( ODO* s ) 8 : 1.53 ( 3H, d, J = 6Hz ) , 
3.60 ( 1H, t, J=15Hz ) , 4.11 ( 1H, d, 



J = 15Hz ), 5.54 ( 1H, dq, J = 6. 5, 15 Hz), 
6.0 3 ( 1H, s ) , 7.1 ~ 7.6 ( 1 8H, m ) , 
7.8-8.1 ( 2H, m ) 
10. 

di - 3, 4 - h 7 y^ - 1 : x y t K "J > - 



3a - C ( 1R*) -1-T-feh^*Vxf/uD-4- 



7 


i^/u^-^^^-yu - 2 - 7 ■« f -y y yfc J: 




d< - I 4 - h ? y ^ - l - ^ x y t K V yu 




3oi-C ( 13* ) -1 - T-t ►♦'/iV^] - 


4 


- 7X^A^f ^-if 2 - 7 -tf f y" x 




^9 £ |H] ft frC R-fc . «H-Ti tl^JOB* 95 
^ I b K o 
mp 12 0° 

Rf = o.4i (tafk/?-i/x:^^if>=2o:i) 
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NMR (CDO/j ) 0 : 1.30 ( 3H, d, J = 6Hz ) , 
1.93 C 3H, s ), 3.39 C »H, dd, J = 2. 5 . 
6Hz ) , 4.20 ( 1H, d . J = 2. 5 H z ) , 
5.16 ( 1H. q, J = 6Kz ) f 5.97 ( 1H f m ) , 
7.0 - 7. 4 ( 1 5H. m ) 

i t o * & # b titz 0 

b f = o. 4 a (ttft^ t uy : *«xf = 20 : 1 ) 

NMR CCDCU 5 ) <>" : 1.38 ( 3H. d, J=6H2 ), 
1.92 ( 3H, s ) , 3.45 C 1H, t, J=i5Hz ), 
3.99 C 1H, d, J = 2.5Hz ) , 5.15 ( 1H, d ,q 
J = 6, 3Hz ) , 5.99 ( IH, s ) , 7. 1 - 7.5 
C 1 5H, m ) 

d/-14 — h?:/*— 1 - ( 4 - > Y * \/ 
7 x ^ ^ ) ■ 3a - ( ( 13* ) - 1 - T-feh* 
x *J- A* ] - 4 — x A- — 2 — ~T **£ T y S V 

£ U dt - I* * - Y y y ^ - \ - (4-^h 
f/7i-^) - i« - C ( tR* ) - I " T -fe 
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h + x f ^ ] - 4 - x a- - 2 - T-fcf-f y 




-3.4-h^X^-1-( 4 - ^ h # > 7 X ^ 
/u ) — 3a — ( 1 - t Ko + Vxf-A*)- 4 — 
xf - 2 - 7 * y S v ( #4(198 59-265962 

<0&mfr\12Kfc&) 27 Q*9(R*tS*<D & # 

to ) y v 300 * & 7k 300 k: 
a, -c m o * ts eft 7k & o' 7k tfc & Mgso 4 k -c 

»««-3efl&»iiE* ^ «i t> * *s y f y K ^ 
s* ft: : R f = o.34 ( fb ^ ^ u y ) 



NMR (CDC/ 5 ) * : 1.42 ( 3H. d. J = 6.5Hz), 
2.0 ( CH 5 , s ) , 2-55 ( 1H, d, J=2Hz ), 
3.57 ( 1H, dd, J = 5, ZSHz ) , 3.76 ( 3H, 
s ), 4.31 ( 1H, t, J = 2. 5 Hz ), 5.30 
( 1H, dq, J = 6.5, 5Hz ) , 6. 7 - 7.6 ( 4H, 

a 2 b 2 m ) 

R* fa • R f = 0. 2 6 ( £ it > T u y ) 
NMR (CDC/ 5 ) <* I 1.40 ( 3H, d, J = 6.5Hz ) , 
2.0 ( 3H, s ) , 2.55 ( 1H, d, J = 2Hz ) t 
3.45 ( 1H, dd, J = 6.5. 2Hz ) , 3.T6 ( 3H, 
s ) , 4.50 ( 1H. t, J = 2HZ ) , 5.27 ( 1H, 
q, J = 6.5Hz ) , 6.7 - 7.6 ( 4H, A 2 B 2 &. ) 
£2f #J 12. 



d/-3. 4-h7^^-1-( 4 - > Y * V 



7 X J=. A, ) - 


l« - C ( i«* ) 


: y / >f a- jrf- 


4» I f A 3 




y *? J: If d t - 


- 3. 4 - h 7 ^ * 


- 1 - C 4 - / 


Y * y 7 x s 


^ ) _ 3a - [ ( 


1R* ) - 1 - *< 




yx^-A']— 4- 


- X T = A* - 2 - 



t -e > y ^ 




^^^ij 1 *; x & 2 (o mtcm'c x ft *> ti * d < 

~ 3, 4 - h 7 ^ ^ - 1 - ( 4 - / h ^ 7 X - 

A> ) — 3<x — ( 1 - t h'a^v/x^-A-) — 4 — 

x — a — 2 - 7 * y x (^figBa 59-265962 

•%<o&mm*2K%zm)* ^ »j » » a *>• i ex 

- t K° ->xt^^ ( ^^f B & ) id J:^ ia* 

57 0 «?^^7k-rh7fc Kc 7 7 ^ 20 iUgj» fl 
gffSOO^^r^D.JL, TOO *07 / 

y«*x*-A**joji*. w % <o % t * mmK 
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6 t § &*J <0 R* ft 50 0 «?A^fjn/: c 
mp 101° C x-f^i^^^dl ) 

R f = as ( Jg ft / t u y ) 

NMR (ODO/ 5 ) & : 1.55 C 3H, d , J = 6.5Hz), 
2.55 C 1H, d, J = 15Ht ) , 16 ( 1H, dd . 
J = 6.5, Z 5 Hz ) , 170 ( 3H, s ) , 4.6 
( 1H, t, J = 2.5Hz ) , 5.46 ( 1H, q. J = 
6. 5 Hz ) , 6.7 - 7.6 ( 7H. m ) , 7. 8 ~ 
8.0 ( 2H, m ) 

IR (Nujol ) en" 1 : 32 8 0, 2 1 4 0 , 1 7 45 , 1 7 20 , 
1608, 1590 

13* - e Ko + VtjUjKftfl: 
>^u^4»2.5^!:Oh y I f" ^ T ; x & £>' fc£ 

O fc S § fiff ^ ° U Ki 1 o Tal - 1 5 Pol & 15 

W $ 0 * ft « eft * t r a ?5tr» Vk . Tkfto Mgso 4 
rc^&&&i§&S5&-r&<t Sfcio s* # 500 •» 
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R f = 0. 6 1 { i£it S * * * ) 

NMR CODC/j) <3 : 1.59 C 3H, d, J = 6.5Hz), 
Z55 ( 1H. d, J = 25Hz ) f - 3. 7 ( 1H, S ), 
3.70 ( 3H, s ) , 4.38 ( 1H, t. J = 25Hz), 
5.53 C 1H, d.q, J = 6. 5, 3Hz ) 

^ 5$ m 11 

d J - 3, 4 — Y 7 y * - 1 — C 4 - / H y 7 
=. a, ) — 3a - £ ( |R* ) ^i-^-yi 
f > ] - 4 - i f - ^ - 2 - T-bf-^v>y v 



OCHO 




&3*flij12 kC^LfC^^X-^IbH^d^ - 3. 4 
- h ^ y ;* - 1 - ( 4->h#C/7i^^)- 
3a-C(lS*)-l - fcKo*yxf--nO- 
4 - If a^ - 2 — ~T *j~ & y y 100 T" h 

?£Ka7?x3 B <lC£HL. £' & 7 0 «9 & £>' 
Ktj7i~^^^7>fy230«P^^D^.^>o O V- 



f ?K T 15 0 *9 to T y' is u a* y 8L -y * r 

1 5 0 ■? * ft £ * o Ri&**afi«c-c5^pjja!* 

sr 7 7 j - ( ;/ ^ a ^ * X : fifc f& X ^ = 

2 : 1, R f = 0.4 ) K: j: 0 $*1-*tS(*Mb^ 

& 5 0 ^i»ttP>*lfc« 

mp 79 t C ^if/n- t^i^H^fl ) 
NMR (ODC/5) * : 1.4 6 ( 3H, d. J = 6. 5 Hz), 
154 ( 1H, d, J = 2.5Hz ), 3.49 ( 1H, dd , 
J = 6.S. 15Hz ) , 3.74 ( 3H, s ) , 4.4 8 
( 1H. t, J = 2.5Hz ) , 5.38 ( 1H. q. J = 
6.5Hz ) , 6.75 ~ 7.55 ( 4H, A 2 B 2 M ) . 
7.9 8 ( 1H, s ) 
£3|#J 14. 

d/-3, 4-h7^^-1~C 4 - > h * V 
-< x y A, ) - 3a - ( 1 - V ° * *' =■ * * ) 
-4-x^-yw-2 - 7 -b' f ^ / y 




& 3* flj 1 *S £ V 2 O^^frCteC-t^fiESH* 
d< - n - n ^ - i - ( 4 - > h * f -5 

y y A* ) — 3 - T-tf^ - 4 — x^^a^ - 2 — 

T -tf ^ y y y (#*&B8 59-265962 <D 4 

K fig » ) 460 ^^f K a 7 7 y 6 & O' 

>^ y - a, 3 ^Ofi^IlC^j» t, 0 'C IfCt 

Na BH 4 6.0 ■* flO <t *> o 10#&e^38x^;u*fl0 

S6Kft3L<a;*:*aD;t*o W #t AS * # 8£ L . 
Mg30 4 k: t E fefeo 

U -h a* ? \£ y Vfa-*\>jr77'1- ( y ? ° 

^^■^v:ft^x^A'=i : 1, Rf^=o. 3 ) It 

j: 0 n n ~r % t § it&vo 460 ^ & ^ p> n ^ « 

NMR (CDO* 5 ) 3 : 1.2 4 ( 1 H, d, J = 6.0 Hz ) , 
1.2 8 ( 2H t d, J = 6. 5 Hz ) , Z39 ( 1H. d, 
J = 2Hz ) , 3.70 ( 3H, S ) , 32 - 3.4 
( 1H, m ) , 3.7 - 4.2 C 2H. m ) , 4.5 9 
( 1H, d, J = 15H2 ) , 6 7 0 - 7.25 ( 4H, 

a 2 b 2 m ) 

1.24 t 1.28 <o y ? + A-<0 Vtti* h a*/ S * = 1 /I 
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is. 

^y^A>) - itt - [ ( |r» ) - t - ~< -y y 

- 4 - x f - ^ - 2 - 7^f 

y 



OHj 



COPh 



14 x-» P> *t/c <k^%J ( R* £ S* O ft 
) 3 ^^80.^O^^-rh7t K a 7 ? x K 

?<93r&§g*&fln;t*r * *T T 2. 4 1 9 <D T '/ y 

t: & & & % s«s^U"C^p>ix*gig%^i;* 

A, ? \£ 11/ K ^ O h^ 7 7^f-( *f ^ A + 

*;/:g*#x 7 -yu=4 : i )fCJ:Offlft!-f^^ 

R* t S* O 135 f P> n /Co 

^ h ^7 7 - tc j; mt ***** mm m 
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#±L-Cffl^**fcj[ 0 R* * * * -T *C £ AS 
R * ft : 

NMR (CDO/ 5 ) J : 1.43 ( CHj, d, J = 6Hx ) 
151 ( IH, d, J = 2Hz ) , 3.49 ( IH, dd , 
J = 6, 2Hz ) , 173 ( 3H f s ) , 18 - 4.3 
C 2H. m ) , 4.70 ( IH, d, J = 1SHz ) , 
S.40 ( IH, q, J = 5HZ ) , 6.6 - 7.6 C 7H, 
m ) , 7.6 - 7.9 ( 2H, m ) 

is. 

dJ-3.4-h7^^-j-( 4 - J Y * V 
^ x y a, ) - 3a - C(1R*)-1- ^^y-f 



A' * * 


=■ T * D 


-4-71 






- 2 - 


T -tf & J 




4 


- h 7 ^ ^ - 1 


- ( 4 


— * V * y 


-< y */ A* ) 




3a - [ ( 18* ) 


- 1 - 


*< y y* >f yu 


^ + v i t 


yu 


] - 4 - 7 x i 


A- f- * 


x ^- — yu — 


2 - T * ^ 







CH 5 



OOOph 



,SPh 



OOHj 



PhOOi 



.^SPh 



OCH 5 



0.7 1 «/0^*1T>5-yi,^.>5 lfx ^^ |k - t 
K ° 7 ^H,^g|f U * * T n - ^ a, 
9f ^A^+tyiJn rf ( ,.62 m <JU / W } ^ 

( B* S*O<?0 ) 1 f <O10 HTHFffff^to 
- h 7 6 7 V O 1 0 THF 

***»A.KKi^iwitff-r6 0 ^®x f ^ 0 

ft$tt-f%, 0 7k&£& Mg30 4 *t X $£ & o 

ij *y^7 t* * 

h 7 7 _ ( y f a ^ * ? ^ Bt & * f A* = 

R* * : 570 -Pii||P,ii/;l«%« 

Rf = 0.48 («ik>t :sp^i t ^ =2 o:i) 

NMR (0D0/ 5 ) * : ,.45 ( 3H. d f J=6Hz ) , 
3-54 ( 1H, dd, J = 8 , 15Hz ) , 172 ( 3H. 
* ) . 4,05 ( 1H, d, J = 15Hz ) , 4.68 ( IH, 
a. J = 15Hz ) 9 4. 3 7 ( 1 H ( d, J = 2Hz ) 



5.4 8 ( 1H ( q, J = 6Hz ) , 6.6 — 7.6 ( 12H, 
m ) , 7.7 5 - 8.05 ( 2H. m ) 

3 * ft : 1 8 0 V & ft P> ft /C o mp 8 5 'c ( v> i 

NMR (CD0/ 5 ) ^ ; L54 ( IH, d, J = 8Hz ) , 

3.5 - 3.8 ( IH, m ) p 174 C 3H, s ) , 
4,0 ( IH, d, J = 15HZ ) , 4.72 ( IH, d, 
J = 15Hz ) , 4.12 ( IH. d, J = 2.5Hz ) , 
5.50 ( IH, qd, J = 6, 3Hz ) , 6.5-7.7 
( 1 2H # m ) , 7.75 - 8.05 C 2H, m ) 

IR ( Nujol ) cm-' : 1 75 5, 1 7 3 2 
17. 

d/ — 3,4 — ~( 4 - jt y * -y 



7 x 




^ ) - 3a - ( ( is* ) - 1 - 1/ y >f 


A* * 




V'X-^-A') — 4 ~7l = /i/f^-if^^ 


- 2 




~T *l *j- •/ J y. is X CP A $ — 1 4 — h <7 ^ 


* — 


1 


- ( 4 - / ^i/7xs^)-3a- 


C ( 


IR* ) - 1 < v */ 4 A,*+y3LrA,)~ 


4 - 


7 





—632— 



ocOPh 

CH 5 



Ph 



CH 5 



^SPh 



OCHj 



OCH3 



t y 10 i<IC»»L, * » T 1. 1 8 ■! O 

rc * u . & 3f « 1 2 -c ft *t ^ s* -« x ✓ 4 » 

^f/ft 56 0 -?Og7Kt h 7 t K o 7 ? X ff S 

* JDD * , - r b r -C 1 * H * # 1" * • o ^ "C 7 x 

^^^v-tfx^*^^**- h 430 -?0 5 i^f 

B» M ft » • BH*xfiuOl^fl»I«(kTy* 
*r&Jf*#«£^*o * ft 

ft MgS0 4 fc -C fc&o ®&®*&* 

ft: mif >=5 : 1, R f = 0.3 ) ic J: 0 « « "f 
jtlfiO 3 * ft: 6 3 0 "?A^PjKto 



5SIBM3 61-280295 (19) 

NMR (ODCI5) 3 I 1.59 ( 3H, d . J = 6Hz ) , 
3 7 0 ( 3H. 3 ) . - 3.7 ( 1H ) , 4.6 2 
( 1H, d, J = 2.5Hz ) , 5.55 ( 1H. dq, 
j = 6. 3.5Hz ) , 6.7 ~ 7-6 ( 12H, m ) , 
7.8 - 8.0 ( 2H. m ) 

£ 3* fl) 1 2 tJ % h n fc R* -< x / -f a, * * {* 
% 3 * y / 4 ju^ + ftfilBlttKRfS, & EI 

R f = C28(tg<fc>f-^y) 

NMR (ODOlj) « : 1-56 ( 3H. d, J = 6Hz ) , 
3.64 ( 1H. dd, J = 6. 2.5Hz ) , 3.7 2 ( 3H, 
s ), 4.81 ( 1H, d. J = I5Hz ), 5.51 ( 1H, 
q, j = 6Hz ). 6.7 - 7.6 ( 1 2H, m ). 7.8 -* 
8.0 ( 2H, m ) 

IR (Liq.)ci" 1 1^ 50 . 1 7 1 2 , 1 6 00, 1 5 80 

m * *i 18. 

di-&4-fr?y*-t-(4- > h * «x 

^ y ^ A, ) - 3a - C (IR* ) ~ 1 - * - * * 
* -y i. 1- * - 4 - x — A* - 2 - T *t T * S * 



OCHO 




& <% #| 1 4 -c » <b *t it % to ( R* t s* © * 
^0 ) 4 40 "ffc&Tk^ h ? * K o 7 7 *s KmM 
L h I) 7 j i ^ * ^ 7 ^( y 8 90 l'^ 0-2V 

^/ufcflO*, *f 4=8/* * Tjcfto MgS0 4 1C X 

f ? 7 4 - ( -y^a^^-^y I 6* & * = 

1 : 1 )Kxr)*nm-f*tBto it 

R f = o.33 c rn.it / + * * : 6*6* x *• " - 40 : 1 } 

NMR (CD0J 5 ) ^ : 135 ( 3H, d, J = 6HZ ), 
2.48 ( 1H, d f J = 2Hz ), 133 ( 1H, dd , 
J = 8, 2 Hz ), 3.74 ( 3H, S ), 3.90 ( 1H, 
t, J = 2Hz ). 3.95 ( 1H, d, J = 15Hz ), 
4.62 ( 1H, d, J = 15Hz ), 5.21 ( 1H. q. 
J = 6HZ ). 6.6 - 7.3 ( 4H. A 2 B 2 SI ). 



7.8 9 ( 1H. s ) 

# n m 19. 

d< - H - h 7 ^ ■ 1 - ( ^ ■ >h*-X 
^y.^yu)-3g-C(1R*)"1^ T-teh^ 



OOOOH5 




£9 ) 2OOf*ffl\^-t#:%0J7 fc H t* £ RJ5 , 
ttSl'/H 77 ¥ f 7 W Y a h ^ ^ 7 - 

(*x^d-x^^>':B^^j:^-a^=i : 1 )icj: 
0 ffl «-r ?> tl^ik^^ 200 

Rf =0.56 (y^o-^*^x:Httft*f- A= i:l) 
NMR (ODOlj) ^ : 1.32 ( 3H. d, J = 6Hz ). 
1.95 ( 3H, s ), 2.45 ( 1H, d, J = 15Hz ), 
X32 ( 1H. dd, J = 6, I5Hz ), 3.75 ( 3H, 
s ) t 3.92 ( 1H. d, J = 15Hz ), 4.70 ( 1H, 
d, J = 15Hz ), 3.92 ( 1H. t, J = Z5HZ ), 



5.20 ( 1H, q, J = 6Hz ), 6.7 - 7.3 ( 4H. 
A 2 B 2 30 ) 

#3* m 20. 

i - C 4 - / Y * -yyiiA/j-s-Ttf 
>v - 4 - ( tjjjjjO^ij./ u ) — 2 — T 

* r y s x 



ch 5 rr 



OCHj 

v> ^- h v/ 7" n t*A^Tw-rt K2 f :/ •*? 

^30 7 K § » L 1.68 9 <D p - T ~ y * >> Rtf 

1.25 4 O 4? 4r 7- y * Jm A. . 2 B§ ftfl ft» 0 £ C ® 

fflfk>f V/^^D^, * ft & Mg30 4 t m. & o 

13 *s <D 7 y£ y Y ? a ^ f. ^- 7 



^KI05 61-280235 (20) 
Rf=o.4S ( -^^ □ t y : s^fgxf ^ = j ; i ) 

NMR (0DO^ 5 ) (5 : |.|5 ( 3H , t, J = 6.5Hz ), 
1.2 1 C 3H. t, J = 6.5Hz ), 1.5-2.2 ( 1H. 
m ), 2.3 5 ( COCHj, s ), 3.4-19 ( 5H, 
m ), 4.21 ( 1H, d, J = 2,5Hz ). 4.4 - 4-8 5 
C 2H, m ), 6-8 - 7.5 ( 4H. A 2 B 2 JgJ ) 
» * « 2 1. 

dj - 3. 4 - h y y - 1 - ( 4 - > Y * 'y 
7x^AQ- 3tt-( 1 - K ° * > x A- ) - 
4 ~C 2.2-^^h^c/x^ ) - 2 - T -tf 

>y y y 



OH 

\^OCH 5 

£^#J 20 f» *l.fcffc£-%r 600 -9 * X h y 
KlSWlCffftU, -20 t fct ISO NaBH 4 



1 )KJ:9*t«^*£g|fc{fc^to4 63 .eai#<b 
*i A: o 

nmr (odo/ 5 ) i ppm . 102 ^ tQ4 ( m )( 

1.5 5 - 2.60 ( 2H, m ), 113 ( 1H. dd, 
J = 2.S, 6Hz ). 3.27 - 3.8 7 ( 5H, m ), 
3.82 - 4.32 ( 2H t m ). 4.60 ( 1H, d, J = 
55Hz ). 3.72 C 3H. s ). 6.7 - 7.3 ( 4H, 
A 2 B 2 32 ) 
2Z 

d/-l4-h7^^~1-(4 - > y * y 

7x^A^)-3a-( 1 '^y / ^ * * * -y * 

f » ) - 4 - ( Zl~>y*Y*Vx. + ju ) - 2 
-T * T * / y 



CH 3 



OOOPh 




OCH 5 



# ^ ^i) 2 1 -C % h tl tl it & « 2 3 0 p* ^ ! 

* $g <t > ^ U IC S ft? L % f ij y x 0.2 ^ O 

^"Cffst (i^ o ij k iso ^^ait 20 mm g 

a -c « o Kfcfcfctf^frcfto-taiiiL^p? 
H i s | ^ -x i a y a, # a y try74— ( . v 

<b 260 ^^i^bn/c,, 

NMR C0DC/ 5 ) d : 1.60 ( Z25H, d, J = 6Hz ), 
1.5 5 ( 0.75H, d, J = 6Hz ), 3.70 ( 3H. s ), 
5.25 - 5.75 ( 1H, m ), 6.7 - 7.7 ( 7H, m ), 
4.69 ( 1H P t, J=S5Hz ), 7.8 5 - 8.2 5 ( 2H r 
m ) 
^ 3f ffl 23. 

d/-3,4~h?x^-i - ( 4 - / Y * V 

7 x ^ ) - 3 a - ( i : ^ V* < ^ ^ ^ ^ x 

^ ) — 4 — ( 2— * Ji/ J ^ x f . a*) — 2 — T 



OOOPh 
0H 5 | T "OHO 



T2X 



—634- 



OOHj 



$ it m 2 2 -c ft * <fc ^ ^ 2 6 0 " * ^ \ y 
**Tw©«*«*to*-*o 2 * m « » * • 

St s* x ^ a.* flu Tkfto tt*»*4:S*Ut 
^ _ ( .y>r o / : ftfflxf ^ = t : i ) 

NNR (0D0* 5 ) 3 : 1.56 ( 3H. d , J = BHz ). 
1.54 ( 3H. d, J=SHz ). Z5 - 15 ( 3H. 
m ), 3.72 C 3H, s ), 4.10 ~ 4-5 5 ( 2H, 
m ). 5.4 ~ 5.8 (1H.ro). 6> 7 ~ 7-5 ( 7H, 
m ). 7.7 ~ 8.0 ( 2H, m ), 9.7 4 ( 1H. br, 
s ) 
to 24. 

7 1^^) - 3a- C 1 

A- ) - 4 -£a*iK**>*- ^ - 2 - T ^ 7» ^ 



nmS 61-280235 (21) 



OCOPh 




&nto 23 -e » & n fc <fc # tt> i^o * * - T * h 

x 2 K ® m L , ';i-vXM( 180*)IC 

A/X-^mu, 7k ft. Mgso 4 -ett % o 

x a- = 1 : i o»ict»«ffi'/H *^^uc 
K^tRf = fl.i S 52 J: 0 §M<U% 9i A ; & <b 

NMR (ODO/j) 3 : LSI ( 1H, d, J = 6Hz ), 
1,54 ( 2H, d. J = 6Hz ), Z3 ~ 3.5 ( 3H, 
m ). 3.70 ( 3H, s ). 4.0 - 4.4 ( 2H. m ), 
5.3 - 5.7 ( 1H, m ). 6.7 ~ 7.5 ( 7H, m ), 
7.7 -~ 8.0 ( 2H, m ), 8. 9 6 ( tH, br . s ) 
# 3| m 2 5. 

d<-3.4-h7^-i-( * - / * * * 

7 i x ^ ) - 3o - ( 1 g y ^ 4 * * 1 



% - T Hf '> S * 



OCOPh 




& #J 2 4 t?»P ? tt^<b^%90^4:-x>^A' 

* a- a r * k : T * h * h ■) * = i : i (O ft % 
£ fi* Vt & # L . * a- * - a* * 4 * *y 7 K 

60 ^7iy-^%iiDJt 2 da £ # & o 

SJoa^g^^x^A-^Jo^, # 7* GfiMfc h U * 
a 7k , 7k © AS *t: ft 5 * f£&&i§&*Sf2:L-tft 

<b n * & * y* 'J H # * & M 0 ° 
-(.^^a^*^x:fi^^x^A-=2 : i 

R f *o.3 ) KJ:9ffltt-r**Btttt 70 
£3* *] 26. 

( 38 , 48 ) - 1 - ( 4 - y }. ^ y 7 i - ) 



- J - [ ( 1R ) - t — 7~ As '/ J A* i/ I) A* 
jj- * >/ X ^ aQ - 4 - X ^ - A- - 2 - T -tf -y 




^a-{*:90»9^DMF3^K:^«L, t - * A* 
f ^ V i) ^ ; o U K 1 6 0 * & O' <\ i * / - 

A-36«v^^oAio^(wi^«r. • efes*x^A-*fln*, 

tX&o Mgso, tttifcfc* 

ft -ft -8- % 10 0 b H /: o 

t<0 2 jj° -112° ( c = 1, OHOIj ) 

NMR (ODO^j) ^ : 0.06 ( 6H. s ) , 0. 7 6 ( 9H, 
s ), 1.26 ( 3H. d, J=6HZ ), 2.4 7 ( 1H, 
d, J = 15H2 ). 3-29 ( 1H. dd, J = 3. tSHi ) t 
3.75 ( 3H, S ). 4.27 ( 1H, dq. J = 6, 3Hz), 



4.52 ( 1H, I, J = 15Hz ), 6.7 5 - 7. 5 5 ( 4H, 
A 2 B 2 fi ) 
27. 

(3a, 43 ) - i - C 4 - * y * -y y 3L ^ a, ) 
- 3 - C ( IR ) - t - / f >u 4? > f ^ '/ ij A- 
* $/ x f- A* ) — 4— 7XAA'?»J^x?».sA' — 




£ ;% #J 2 6 KJ: ij a- # 6 a * & zfc r 

h 7 K«7 ? y 2i<ICjSJ»L, -78 t fC X 

^ ij f g a25 ( 1 1.6 * y * a* 

7> a- y ^ * * -g* tr ^ * v flQ* - 7 8 t ic 

-C&n*.30#tefr o 7 i - A/ ^ ^ -t K 75 ■? 

(01 |-7t Ko7 7 '/«t)jD^, -7 8°- 

A % 7k ft 3 d o Mg30 4 K t a ^ * 



»B3BgGl-280295 (22) 

y : ft « x ^ a* 5 : i o#»ct 'J * 

« 3 8 *9 ft % tl tc o 

NMR (0D0* 5 ) J : 0.08 ( 6H. s ), 0.7S ( 9H, 

s ), 1.30 ( 3H, d, J = 6H2 ), 3-3 7 ( 1H, 

t, J = 3Hz ), 3.74 ( 3H. s ), 4.3 C 1H, 
dq, J = 6. 3Hz ), 4.77 ( 1H, d. J = 2H* ), 
6.7 - 7.5 ( 9H, m ) 

C <0& 4 ° -9 6° C c=l, OH04 5 ) 

m *r m 2 8. 

( 33. 4 3 ) - 3 - C ( 1R ) - t - 7*f A/^ 
/ If A* •> A**-4*i/X?-A') — 4 — 7X^.yu^ 

03i <+ 

^ ^ fli 27 ^"7 X^/uf!:($ 60 2 

w£ <D T * Y - h \) a* £ § m L . 7* T 2 4 0 * O 

-fe»;^^Tv^^^A^-< h 7 4 h O 2 •/ 7* g 



« ^ o < 0 io X. 6 o to^Mftff, g^^x^ 
a- * *o * * 7K5t 0 tt£fl9&4a^L, s/ * a *n 

*^x:g^^x-?-A'=2 : lO^X- Rf = 0.5 4 

osi^^M^ffl^rio § as <fc ^ ^ 3 o * & » 

mp 76° 

C a 3 d° +4 6° ( c=1 , OHO/ 5 ) 

NMR (CDC* 5 ) & I 0.08 ( SH, S ) , 0.8 9 ( 9H, 

s ), 1.26 ( 3H, d, J=6H2 ), 3.40 ( 1H. 

br.t, J = 3Hz ), 4.31 ( 1H, dq, J = 6, 4Hz), 

4,59 ( 1H, d, J = Z5H* ), 6.2 ( 1H, s ) f 

7.32 ( 5H, m ) 



wwa H * ft 5£ £ 



